In an era of inadequate resources for all health services, rehabilitation services providers are frequently asked to produce criteria de ning the patients they will accept. In principle rationing of services by ability to bene t is fair. In practice there are many dif culties. The evidence to allow selection of patients for rehabilitation does not exist and probably the best criterion of ability to bene t from rehabilitation (not 'likely to have a good outcome') is demonstration of bene t within a rehabilitation programme. Basic considerations of epidemiological statistical facts also show that criteria are likely to select too many inappropriate patients into services or exclude too many appropriate patients from services. The solution is for purchasers and providers to develop mutual trust and, in the UK at least, to ensure that patients who do not need rehabilitation can be discharged quickly into appropriate support services.
Introduction
All health care providers (and most health care users) complain that resources are inadequate. Rehabilitation is no exception. Health care purchasers or commissioners are faced with dif cult decisions. They try more or less explicitly to base rationing decisions on an equitable basis, taking into account such factors as the size of the bene t that may be achieved and the cost of the resource needed, but inevitably they will also be in uenced by many less impartial factors such as political imperatives, social expectations and personal beliefs. One approach used increasingly by commissioners is to ask service providers to produce selection criteria for others to use when referring patients. The reasonable intention is to ensure that (a) only patients who may bene t are referred and accepted and (b) all such patients are referred. This editorial discusses this approach in relation to rehabilitation, although the principles apply more widely.
The question that criteria are trying to answer is 'Will this patient bene t from our rehabilitation programme?'. This is a categorical question, implying that a patient either will or will not bene t, whereas in practice patients will vary along two continua: the likelihood of bene t and the extent of bene t. Thus the rst problem with the use of selection criteria is that two continuous variables (probability of bene ting and extent of bene t) are being changed into a single categorical variable (bene t or no bene t) with no explicit discussion of the cut-off values to be used such as '95% likely to bene t by a large amount' or '5% likely to bene t a little'. There is a further matter not debated, namely how is bene t to be quanti ed? Options include qualityadjusted life years (QALYs), cost of care over a life time, return to socially productive employment, etc.
These problems, which are not trivial, will be left to one side so that we can consider some other aspects of selection criteria.
Statistical, epidemiological facts
The principles underlying selection criteria are well studied and characterized. Most of the work has been carried out in relation to screening tests and diagnostic tests. However the use of selection criteria is no different. The general question is 'Given datum ''a'', what is the probability of outcome ''b''?' The input data could be the result of a blood test, X-ray or questionnaire. The outcome could be the presence of vitamin B12 deciency, the absence of a stroke or the presence of depression. The data are used to make a decision.
In clinical practice single pieces of data are (or should be) interpreted in the overall clinical context. Often the decision may be that further information is needed.
The concepts that are central to any understanding are: sensitivity, speci city, predictive ance is relatively limited, indicating that most relevant factors are in fact not known, and the success rate in individual patients is low. The prediction is best framed in terms of probability of achieving or exceeding some state.
Next it is important to remember that rehabilitation is a multidisciplinary team activity with multifocal interventions. In this context it is intrinsically unlikely that no single intervention will bene t the patient and it is dif cult to conceive of criteria that will be able to predict responsiveness to a range of interventions singly or in combination.
The appropriate parallel to draw is of an acutely ill person being referred to a hospital with an as yet undiagnosed disease. Admission criteria could be drawn up to limit admission according to likelihood of immediate death. Even in that instance hospital involvement on an outpatient basis would still be allowed. In practice such criteria are not used because until a full diagnosis has occurred and initial treatment has been tried, the ability to bene t cannot be predicted reliably.
In summary, any criteria that are supposed to select patients as needing rehabilitation will be based entirely on opinion, without any evidence to support them. Even if evidence were available, the criteria would probably only identify factors that account for a small proportion of the variance in responsiveness to the whole rehabilitation programme.
However even if we assume (a) evidence-based criteria and (b) rehabilitation-competent unbiased clinical staff applying the criteria (both implausible assumptions in practice), the performance of selection criteria will still vary from setting to setting and clinician to clinician. This arises because of the in uence of prior probability on speci city and sensitivity. Table 1 illustrates the effects of varying the characteristics of the criteria and the effects of applying criteria in different places according to the type of patient being assessed. Essentially it can be seen that if criteria are set to ensure that 90% of patients admitted will bene t then the numbers selected or deselected depends crucially on the prior probability that someone will in fact be a responder. In one situation only 2% of people who might bene t are excluded but 35% value, likelihood ratios, and prior probability. These will be discussed only brie y here and epidemiological texts should be consulted for detail. 1 Sensitivity refers to the number of the true cases that are detected by the test. How many patients that will actually bene t from rehabilitation will be selected by these criteria? Specicity refers to the number of patients that are true non-cases that are detected by the test. How many patients who do not need rehabilitation will accurately be excluded by these criteria? The predictive value is the proportion of people with the test result who truly have the characteristic. What proportion of people who will bene t from rehabilitation will be selected correctly by these criteria and what proportion of those who do not need it will be selected correctly? Next there is the likelihood ratio that indicates the relative probability that a positive test will select a true positive. In other words, what are the chances that this person whom the criteria have selected will actually respond to rehabilitation? This ratio is primarily affected by the number of people that are misclassi ed. Lastly prior probability refers to the prevalence of true positives in the population being tested. In other words, most patients from clinician A or ward A or hospital A will in fact bene t from rehabilitation whereas the reverse might be true from another clinician or organization. Before using a test it is vital to take all the above factors into account.
Application to rehabilitation selection criteria
In the case of rehabilitation there are many obvious and some less obvious factors which caution against the use of public selection criteria. The two most obvious are the lack of any good evidence on who is responsive to rehabilitation and the danger of asking untrained staff to apply clinical criteria in an area that is outside their expertise.
It is especially important to distinguish prognostic factors that will indicate which patients are more (or less) likely to attain a better or worse outcome from factors that will indicate who is more (or less) likely to respond to the rehabilitation process. The former are reasonably well known for some diseases; the latter is not known for any disease. Even in terms of predicting the actual outcome for a patient, the explained vari-using public criteria, would probably mean being referred about three inappropriate patients for each appropriate one, hardly the great bene t sought by proponents of publishing selection criteria.
A solution -mutual trust
A solution does exist but it depends upon two vital factors:
The presence of mutual trust between patient, provider and commissioner, and The rehabilitation service provider being willing and able to discharge patients who do not need any (more) specialist rehabilitation input at an appropriate time and to an appropriate place.
The solution is also based on the premise that currently the only way to determine whether an individual will bene t from rehabilitation is to try it out.
One major problem, in the UK at least, is that it is dif cult to discharge patients from inpatient and even outpatient rehabilitation because of the major lack of all follow-on resources: appropriate housing, specialist community rehabilitation services, opportunities for social activities or of those admitted should not be there; in another situation 11% of potential responders are excluded, and 18% of those selected are inappropriately chosen. However the criteria are adjusted this problem will always exist. One might try to use different criteria in different settings but this depends upon knowing the prevalence of responders in each population (an unlikely situation), having different criteria for perhaps four or ve different settings, and rather defeats the object of publicly available criteria.
A further consideration is the likely effect of publicizing criteria. The more widely distributed the criteria, the more inappropriate patients will be referred in. And if criteria are adjusted, then the more appropriate patients who will be rejected from other settings where most patients actually would bene t.
Finally it is important to at least discuss the moral question of how to balance the referral and acceptance of inappropriate patients against the denial of an effective intervention to appropriate patients. Even quite good diagnostic tests have quite high false-positive and false-negative rates. It is likely that we will not want to reject more than 30% of appropriate patients and a more acceptable rate might be 5%, but to achieve this, Table 1 Illustrative data on effects of varying selection criteria in different settings Test criteria set a) to detect 90% of responders in population A with 50% responders, or b) to detect 90% of non-responders in population B with 10% responders providers can discharge patients on to an appropriate place with appropriate services as soon as it is clear that they no longer need the specialist rehabilitation service. In return the service provider must evaluate critically and early on for every patient whether there are any achievable and worthwhile rehabilitation goals and then whether interventions are having any effect. In practice a reasonable early assessment should identify the presence or otherwise of potential goals and interventions and early evaluation should be able to determine whether intervention is being effective. Where rehabilitation is judged as not likely to make a signi cant difference then discharge should be arranged provided it is to a clinically satisfactory situation.
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Reference employment, support for personal activities of daily living (i.e., personal care), equipment and adaptations and residential care for those who need it. This major problem discourages trial admissions because rehabilitation services know that if they can do nothing they will still have to care for the patient for weeks or months.
In other health care systems the problem may lie more in the eld of trust. Purchasers tend to limit resources available on the basis of diagnosis, allocating the same resource to all patients in a health care group where in fact the needs of patients within the group vary greatly. Consequently some patients may well be seen for longer than needed, simply because they can have six weeks of therapy while others are discharged well before they have bene ted as much as they could. Providers are not trusted to make clinically appropriate decisions, and rigid rules, based on diagnosis or some other factor, are applied.
In conclusion, I am suggesting that the adoption of public criteria which intend to select patients for rehabilitation services will only result in an inef cient, ineffective and iniquitous use of scarce resources. Instead, service commissioners should ensure that specialist rehabilitation
